Aging of male germ line stem cells in mice.
In the present study, we investigated the effect of aging on spermatogonial stem cells (SSCs) and on the testicular somatic environment in ROSA26 mice. First, we examined testis weights at 2 mo, 6 mo, 1 yr, and 2 yr of age. At 1 and 2 yr, bilateral atrophied testes were observed in 50% and 75% of the mice, respectively; the rest of the mice had testis weights similar to those of young mice. Next, we evaluated the number and the activity of aged SSCs using spermatogonial transplantation. Numbers of SSCs in atrophied testes decreased in an age-dependent manner to as low as 1/60 of those in testes of young mice. Numbers of SSCs in nonregressed testes were similar regardless of age. The colony length, which is indicative of the potential of SSCs to regenerate spermatogenesis, was similar with donor cells from atrophied testes of 1-yr-old mice and those from testes of young mice, suggesting that SSCs remaining in 1-yr atrophied testes were functionally intact. Colonies arising from SSCs derived from 2-yr atrophied testes were significantly shorter, however, indicating that both SSC numbers and activity declined with age. Finally, we transplanted donor cells from young animals into 1- and 2-yr atrophied testes. Although the weight of 2-yr testes did not change after transplantation, that of 1-yr testes increased significantly, indicating that 1-yr, but not 2-yr, atrophied testes are permissive for regeneration of spermatogenesis by SSCs from young mouse testes. These results demonstrate that both SSCs and somatic environment in the testis are involved in the aging process.